Abstract An experiment to study the effect of humic acid (0, 10, 20, 30 and 40 kg ha -1 ) on okra cultivars (Sabz Pari, Green Star, Arka Anamika and Pusa Sawani) was carried out at Dargai, District Malakand during 2015 in randomized complete block design with three replications. It was observed that maximum emergence percentage (74.53), single pod weight (14.27 g), stem diameter (19.01 mm), plant height (129.17 cm), number of branches plant -1 (5.34) and maximum yield (12.85 tonnes ha -1 ) was produced by cv. Arka Anamika. Non-significant effect of humic acid was noticed on emergence percentage and number of branches plant -1 while significantly maximum pod weight (13.79 g), stem diameter (19.29 mm), plant height (129.39 cm) and yield (12.63 tonnes ha -1 ) was recorded when humic acid was applied @ 20 kg ha -1 . On the basis of current study it is concluded that cultivar Arka Anamika performed will under the agro climatic conditions of Dargai as compared to other tested cultivars therefore better growth and higher yield humic acid should be amended @ 20 kg ha -1 under the agro climatic conditions of Dargai, District Malakand, Khyber Pakhtunkhwa-Pakistan.
Introduction Okra (Abelmoschus esculentus L.) of the family Malvaceae is an important summer vegetable and cultivated mostly in tropical and subtropical regions throughout the world. Despite the green immature pod which is cooked and used as vegetable, its roots and stem are used for cleaning cane juice in sugar industries [1] . It is a good source of vitamin A, B and C, minerals, proteins and iodine [2] . Annually in Pakistan okra is cultivated from mid-March to midMay on an area of 14,461 hectares with the production of 99,893.74 metric tonnes [3] . The average yield per unit area of okra is low in Pakistan as compared to other countries of the world, it might be due to various factors but the main factors which are responsible for it are low nutrition, environmental factors and genotype of the plant [4] . Diverse genotypes respond different to environmental conditions which result variation in their growth, yield and quality [5] . For better plant growth and higher yield it is essential to cultivate high yielding varieties with improved cultural practices and sufficient nutrients supply. Addition of organic matters can improve the soil nutritional status as well as soil texture and its water holding capacity. One of the most effective forms of organic matter is humic acid and it is considered an important component of fertile soils [6, 7] . It is a well decomposed form of organic matters which influence the physiological processes of plant as well as improve soil physical, chemical and biological properties [1] . Its hormone like activity of cell division and elongation affects the plant growth and development [8, 9] . Humic acid application to soils boost up biological processes in soil and hold the nutrients in easily exchangeable form to minimize their leaching from soil profile with peculating water [10] . It is clarified by many researchers that addition of humic acid increases the uptake of both micro and macro nutrients. Beside the hormonal activities and improving nutritional status, it shows anti-stress affect in plant body when soil pH and temperature are unfavorable for plant growth [11] . The present study was carried out to examine the role of humic acid in enhancing the nutritional status of the soils and anti-stress role on growth and yield of various okra cultivars. 
Materials and methods

Seed sowing
Before sowing, seeds soaking was carried out for all four okra cultivars for 24 hrs in distilled water to encourage the germination rate. On each sowing spot, 3 seeds were sown to reduce the chances of plant missing because of germination failure. Once the plants emergence occurred, thinning was carried out where more than one seedlings were emerged to maintain the desired planting density. Throughout the season similar cultural practices including; irrigation, hoeing, earthing, fertilizer application and weeding was practiced uniformly in each plot.
Data collection
To study the role of humic acid on various growth and yielding attributes of different okra cultivars the data was collected on the basis of following parameters.
Emergence percentage
Emergence percentage of each plot was recorded in all the three replications and average was calculated for each treatment with the help of the following formula. Emergence Percentage= Number of seeds germinated per treatment x 100
Number of seeds sown per treatment
Single pod weight (g)
Ten pods from each treatment in each replication were randomly selected. Their weighing was done with the help of electronic balance and then average for each treatment was carried out.
Stem diameter (mm)
Randomly selected five plants in each treatment in each replication were examined for stem diameter. Stem diameter was measured in base, middle and tip of the plant through vernier caliper and there average was carried out.
Plant height (cm)
Height of five randomly selected plants from each treatment under each replication was measured from ground level to the tip of the plant with the help of measuring tape and its average was calculated.
Number of branches plant -1
Five plants in each treatment in all the three replications were selected and their number of branches were counted manually and then average for each treatment was calculated.
Fresh pod yield (tonnes ha -1 )
Fresh pod yield of each treatment was recorded in kg plot -1 and then with the help of the following formula it was converted to tonnes ha -1 :
Total yield (tonnes ha 
Statistical analysis
Statistical analysis was carried out by using MSTATC and MS Excel software's. The means comparisons were carried out at 5% level of significance [12] .
Results and discussions
The results of experiment showed significant variation among okra cultivars in terms of emergence percentage, single pod weight, stem diameter, plant height, branches plant -1 and fresh pod yield whereas humic acid application significantly improved single pod weight, stem diameter and fresh pod yield. Figure 1 shows emergence percentage of okra cultivars influenced by humic acid application. The data showed significant role of different genotypes on seed emergence percentage whereas non-significant effect of humic acid on seed emergence percentage was observed. Maximum seed emergence percentage (74.53) was observed in cv. Arka Anamika followed by Pusa Sawani, while minimum emergence percentage (71.41) was showed by cv. Green Star. Each genotype has its own seed source which has a direct effect on various characteristic of seed quality. Similarly seed storage condition and age of seed affects the germination quality of seed which might be the reasons for variation in seed germination percentage of okra cultivars. The results are co-related with the findings of previous study of [4] who reported significant variation in germination percentage of various okra cultivars, similarly the statement of [13] also agreed the results who reported that okra genotypes have nonadditive genes which controlled the germination character of their seeds. 
Emergence percentage
Stem diameter
The collected data regarding stem diameter of okra cultivars as influenced by humic acid are presented in Figure 3 . Significant variation among okra cultivars as well as application of humic on stem diameter was observed. Maximum stem diameter (19.01 mm) was recorded in cv. Arka Anamika while lowest stem diameter (17.95 mm) was noticed in cv. Green Star. The variation in stem diameter of okra cultivars might be due to various reasons including plant genetic potential of high rate of photosynthesis, plant tolerance toward various stresses, maximum chlorophyll content and leaf area and maximum plant height which result in capturing maximum sunlight for photosynthesis due to which maximum photosynthate formation occurred and accumulated in stem. The results are supported by the statement of [19] who stated that stem diameter of okra plant is controlled by many genes and it is a main selection parameter for breeding purpose. 
Plant height
Effect of humic acid on plant height of okra cultivars are presented in Figure 4 . Significant variation in plant height was noticed among okra cultivars whereas humic acid also showed significant effect on plant height of okra. Maximum plant height (129.17 cm) was recorded in cv. Arka Anamika followed by Sabz Pari while minimum plant height (125.24 cm) was noticed in Green Star. The variation in plant height of okra cultivars might be due to genetic makeup as well as more adoptability and inter-specific competitive quality of some cultivars than other. The statement of showed best results and increased plant height up to (129.39 cm) which was statistically at par with 30 kg ha -1 while minimum plant height (124.33 cm) was recorded in control plots. The variation in plant height might be due to the role of humic acid in nutrient uptake such as nitrogen, sulfur and phosphorous and cell elongation properties [23] . Application of humic acid increases the uptake of calcium which plays a major role in the mitotic cell division of apical meristems and influences the plant height Figure 6 shows the role of humic acid on yield of okra cultivars. Significant fluctuation was noticed in the yield of okra cultivars whereas it was also noticed that application of humic acid significantly affected the yield of okra cultivars. Maximum (12.85 tonnes ha -1 ) fresh pod yield was produced by cv. Arka Anamika while minimum yield (9.78 tonnes ha -1 ) was recorded in v. Green Star. The variation in fresh pod yield might be due to climatic suitability, more tolerance and high inter specific competitive qualities of some cultivars than other which result in prolong healthy vegetative and reproductive growth. 
